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Loop detection algorithm based on ResNet model
CHEN Yong, DANG Shuwen, NIE Ling
(School of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] This paper mainly analyzes the problems in loop detection in visual SLAM framework. Loop detection is a key part of
SALM system and an important step to reduce the cumulative error of mobile robot in the process of operation. The traditional loop
detection algorithm uses artificial features, which is easy to ignore the useful information. A loop detection algorithm based on
Convolutional Neural Network ( CNN) is proposed in this paper. Firstly, the performance of the pretrained convolutional neural
network models ( ResNet50, ResNetl0l and ResNetl52) is compared. By improving the selection strategy of key frames, the
selected key frames are input into the pretrained ResNet model, the high—dimensional feature vector is output, the dimension of the
feature vector is reduced by whitening with Principal Component Analysis (PCA), and the Euclidean distance between the feature
vectors is calculated, Finally, the similarity matrix is calculated to verify the accuracy of the loop. Through comparative
experiments, the performance of this algorithm is better than other loop detection algorithms.
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Fig. 1 Flow chart of the algorithm
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Fig. 2 ResNet network structure
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Fig. 3 Schematic diagram of similarity matrix
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Tab. 1 Data set parameters

Number Image size  Image type Dataset open
City Centre 2 474 640x480 RGB Yes
New College 2 146 640x480 RGB Yes
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Fig. 4 Schematic diagram of similarity matrix and Ground Truth

based on ResNet50 network model
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